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(54) METHOD FOR REWORKING WAFER FOR PRODUCING 
PRODUCTION OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily remove the whole 
of an abnormally applied photoresist with a thinner 
compsn. which is nontoxic to the human body while 
ensuring a proper dissolution rate, suitable volatility and 
viscosity. 

SOLUTION: In order to form a specified pattern on a 
semiconductor substrate, a photoresist is applied on the 
substrate and photographically etched (S12). When a 
defect is caused in the photographic etching process, 
the photoresist applied on the semiconductor substrate 
is removed (S1 6) with a thinner compsn. prepd. by mixing 
70-80 wt.% ethyl-3-ethoxy propionate(EEP) with 1 7-23 
wt.% ethyl lactate(EL) and 3-7 wt.% y-butyrolactone 
(GBL). 
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(57) [ffift] 

[«f&4MSJ -y (Pattern) 

(Photoresist) £M?fi LT^ftX y^yXSSrSi&fr 
■T 4»»(S12> t . boIS^^X x f - V^Ifioafcfflfrfc: 

7 * h U h 5r70MS%J!jS80a4%^xf-;U-3-x 
h?->7'Df5f^-h (EEP : Ethyl -3-ethoxy propiona 
te) , \im&%T^mm%<K3-l-lVv9 s r-y (EL: 
Ethyl lactate) &t/3M%7^7S;ft%<0;#yv- 
y^-avfhV (GBL: r-butyro lactone) & £ 

i6) t zmmt-rz . 
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C mi£lM 1 ] *m#3£B.tZl&& - > < Pattern ) 

(Photoresist) LT^Rx y fy/II?:Sfi 

x 7 fy ^xgiOilStf «hc«^ £ ft. & 3p A tc i 
0 . IfrBE^NWWHRJifcSt* 3 ft*: 7 * h W h £70 
fiM%J!>^80Sfi%<Ox^U-3-x h- 7 >-ru t**- 
h (EEP : Ethyl -3-ethoxy propionate) . 17Sfl%Pi? 
23Sft%^Xf-yW7^-f-h (EL : Ethyl lactate) R 
^3ii%M711%(7)#y7-yfD77 h> (GB 
L: r-butyro lactone) £jg-££ii"CSBI Ltz^>i— 

mum m im lx £ s fm t , 

'J7-7:tri£. 

i^£|&*2-£.&KPa b (;L 

JS2H-V -y ?ita-f< VT'-t&SPe'i , 
luffin— f -f ^^^ft^^flsS^it-Mia^y^-m 

imE*-^{*««±w7 * h i^'t. himsZisyi—mis. 
mzmm $fts «t ? fc-swriswHfrrigWi: . 
mieK^^ >y 7 fcEKStfTuei'^-ffljatttfc t 

t 1 7 * r-U £/7, h £ Mte-t & SPif t . 

mm*? x -mco y 7-7*8;. 

cOXf-;^-3-xh^^yot'^-*— 20S4%<50Xf- 

«£*-£T«jft Lt:is>i—miM*mmi-h z t £# 

ffifc^-SfS«JSlie«<o¥^«^SliiSffl^ x -yNco 'J 

[ff«54] ma^yi—m^Mm.onmz.ocps^ 
*m#mw.'gmmi x y 7-7*&. 

[IW^<JI6 3 *m&mmizn&-i?-> (Pattern) 

£Mf&zit&tzfrt,z%m*mttmm±.tz7 * ywx v 

(Photoresist) LT^Kx -y ^-y^Xfi^'Mff 

B?IS¥^X y * V /IfiOjlff B*tC?S± £ ft 6 T A t= i 

0 - ws^iHificasitea* $ft>t 7 * h u h 5-40 

ftfi% J*;S20gg%<7)X-?-/U-3-x h 7 y/D h';t*- 
h (EEP : Ethyl -3-ethoxy propionate) RX^6Q&M%Tj 
S808S%<OX^-/l^?-r-h (EL: Ethyl lactate) 



'J7-7:fri£. 

cum 7 ] mo/>-i—®&<®zmmLx 7 * 
may * r- uax htfM&ztitz^itmm&m&sim 

mrieo-T-'-f ^T'Sft^^f^fcLBcmiie^y-y-- ffl 

|tflB¥«ft:»8Lhc07 *hUiSX Yifim£s*s1—WSL 
mz® H?$ftS i 5 (c-sa«SBttlW6SBk . 
HW«3E^-+ y ? SEHSS-arTWC^y)— fflcE^i: t 

IKKftffl^x-^oU 7-7^ri£. 

feHrtfi0ftSJE5:W"f l> i 5r1^fc-ri»fS*il6l2B{«0 
¥3Wfc§Sg§Sjiffl •> x -y ncO y 7 - . 

[is*ia9] ^mw^asKtrwjey^-^ (p&ttern) 

(Photoresist) ^^flJLT^Sx-yf-y^'Xg^il^T 

H?ie^*x y f - y /lg«Sffi(:I4c ft •& ^ft J: 

fig%;T^60*i%<OX^-A^;y-7 : '- h (EL : Ethyl la 
ctate) fclomA^J^Og^cDtflx-?— 7f-o^7 
(GBL : r-butyro lactone) Sr^^-ttTSit Ltl 

C ifi*3S 10 3 miie >-^-fi^:% *f L T 7 * h 

tcm^^r v?±.(,za-Tj yy^-z&mt . 
tirfSD-T-'-f ^$ft^^«s««Ltfc:iirie^>^-ffl 

t?ie^*s«±cy)7 * m^^t. h*<Hute^>"7— fflfiE; 

Htne^f-A- •y^£[Ute$-li:T|i|fBv'>'^-ffllj£^t b 
i>izy * h u->'7. h ^^-T^SPit . 

itffl^ x -y nco y 7- j? ^a. 

ci«*jaii3 frie>-^-fi^{ii.o^2.ocps 
o^^atiitffl^x-vNcrjy 7-7*^. 
&*f->iz&i&2&&fzMz%mmm±tz7 * 
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%7b^80B4%cD.xf-;l^3-:rb7^roh^*-h (E 
EP) , 17ttft%7bM3Sft%cOX^7^T— h (EL) 
S.t/3Sfi%^)S7fifi%<7)*'yv-7'f-C35^ b> (GB 

vy-mm. 

mtiy * huts* hfiWtfL2tite¥m*mmz\9imTiim 

7 * 1- u=Jx b*B&*&&ak „ 

l£<r»^9-y (Pattern) fcJBjfc$-£&*:ftte35»ftt8 
m±izyiS-hU ; JXb (Photoresist) ZWtHZlttz 

Mte^«x y + y 7T.mcr>m'nmizmi $ tit *a ic «t 

0 . «8SIMHI!Lhfca6?fli$*»Jt 7 * *JX h £40fii 
%7b^20Mfi%OXf-;U~3-x h ? i/y°u b°;t r- ( E 
EP) Rtf60S4%JbM80M%^xf-;P9?^f-r- (E 

D im^^xmmLti^yi— nmvazmmLx® 

1 7 ] *«f*aiR±t=»l«§tlfclft«lR«:^ 
fc^-^ (Pattern) £ffM$^6^y>CSf£*fcf*)8l 
r-U-v-'X r- (Photoresist) £^ffi£-£7"v:f&. 

fll^^x 7 fy ^XgcOiMfi^ t $ ix & lz 1 

o . inmm%LkizmifiZh.£: y*y\s : Jxv &9oaA 
%/ n jM6osfi%cox^-;u7^x-h (el) tiommxn 
m4on&%<r>tfy^-7l-ciy7by (gbl) 

b. 

(is^js i 8 ] mammi3.mim*wtm{tmx'b 



*-/\<DV T 7—7jf&.. 

im&m i 9 1 *mtmm±t,z&fiLi*ixti&mm£n 

&W-yizBf$.Z-*tht:MzmU.&&m±.izy * b 

Mfe^Sx yf-y^Xg^&^i^fS^ft&T&^J: 
0 . m&&mm±t,zmifiZtitz y*hu-Sxb zions. 

%7')M80afi%<?)x^-;U-3-x h 9 is7 Of h ( E 
EP) , 17fift%J 1 jM23ftt%^Xf-;l.57x-h (EL) 
Sl^3«g%J 1 jS7Sa%C0*'>"7-yf-n7^ h> (GB 
L) *«*S-frTl8ftUfc^y^-fflJ«*&*lfflLTI» 

'J 7- 

(is*^2 o ] miifyy— tasmzmmtxy* b 

-y ?iCD-f -r yy-thWik » 
Mie^«ta«±eo7 * ht->*x hAimnev-v-f-saRg; 

mmv x -yNto <j v- ?-mk. 
[ia*JS2 1 ] mti&jm.\zT)\s$-vj±m.x'foz>^ 
t ^mwit^ummmm^mi^mmmmm *> x - 

giO/N-^-y (Pattern) tC^$-t*-S^tf>tC^fS^a 
K±tC7^- M/y'Xh (Photoresist) Sr^fli?^ 

-y^yyTM^Wn^hmib . 
S93 e^^x >y f - y ^XS«7)^ffB# $ n S ^ft (z J: 

%^20afi%^xf-;l^-3-xh^i/rot^^— h (E 
EP) 25.t/60fiS%^M80aa%cOX^7^^-h (E 

D im&^itx mm. ~> yi—mm&zmm Lxm 
tt-tz> z b znwib +h*mfc&a9B&m*> x 

b zw®b ^hmiscm.mm<7j^mw.mmmm.m^^ - 

^7N-^->- (Pattern) iZB^^thtlMZms^mm 
±t7tM/y'Xh ( Photoresi st ) £ $ . 
?Sx 7 f y 7Xn£mTfi-Z>®f8b . 

fife^sx -y + y ynunmi m izft± ztih^mz* 
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0. fuffi&KBiitc^ffiSfi*:?* M^'-X r-£90Si 
%^M60fift%OX^;U7i?x-h (EL) blO&&.%T} 
¥.40mm.%<7>tfy-?-7^-n77h> (GBL) 

■rcs» tt: m.mzmm lx h**$* * mi 

>J-7-?:fr?£. 

friers v-wmmzti*z } &m&WL±tzft&*fi- 
y^m^^htiMzy * b wx Yzmtthtm 

m^mx-T-im^wzm^titiy * b u=jx h $r 
7oa4%^M8oafi%coxf-/t~3-j- h 9 isyu tr** 

-h (EEP) , 17*a%7bS23fiA%(7)xf-;P7^r- 
h (EL) ai/3MM%^7tt*%c7)7y^'7-7f-D7^ 

hy (gbl) zftettximLizisy-r-mmtozm 
m lx u yx Lxmn^hfmb . 

miie¥>l$ft»SLtc07 tM/ s^X htf>tt»7J^I*I±Ofc 

m-zmsb. 

mmm^mzx ->xmt¥%.&?:mz-fy* bu^x 
[fs#«2 7] mvjyxm§x'm2&ti&T-&m% 

&mZm&mWmL<r>^ v itUtt (Edge Area) £fc 
liSHgfrft (Back Area) -C»«ii:*«p«i:-f 

[fi?:fcJl2 8] 1*127* hUi^bwyyxgPgte. 
75M%tf)X-f-/P-3-x h- 7 ^7°n t jf*— I- % 20fiS 

£ b £ mi b -r h m*mmm<nm*temm.<nmk-K 

xbb %&¥immfi.±.<7>®mm<\in±2ti& x a jc a 
Bittern ^-*wsnfc*tWMMLfcfc:i«jgw"«5r 

- V Sr && £ 7 * r-U S/'X h £ mint •& 
H5l2^?fi S fitz y a V U=Jx V <D o *> 198 Z*m&mm<D 

40fift%J 1 jM20Sfi%^xf-/L~3-x h 9 isya l?** 

- h ( EEP ) 60ffifi%7';!£80ffi:fi%c7)X?-;P 5 ? -f 



-h (el) zm.^zitxwmLtzyyi— szumzmm 
lx v yx Lxmzzitztmb , 

19127 * h u->-\x r- izftfew<9 -y £jgj£-tl> fctf>tc 

nmm3 o 3 *mtmtiLUzw*fH$ti& y*b^j 

t. 

Mie^tes tut 7*M/^h(oa im^mfomwn 
®ffimv*<Jtsm%mMzmmztL& y*wjxv* 
9omm%jbmeomM%cr>^juy9 j r-h (ed biom 
m%n^4omm%cr>tfy?~ym77hy (gbd $r 

Hute^**K±C07 nYVHX hcr>fbmj)<?>fo±.cr>tz 

MzVyh^-*y?-t&&Vgb . 

MIB7 tM/^h lc«je/V-y*»j(M-4fc«)tc» 

5rw-r £ b *mLb -th*mw.$m.<nmm-xm . 

[000 1] 

4t«0-C. «fc'5l¥t<(i:x^-yU~3-xh^>'roh-^^ 
— h (EEP : Ethyl-3-ethoxy propionate) , 
-r-h (EL: Ethyl lactate) Rtftfy?— 7"fD7? 
hy (GBL: r-butyro lactone) SrMn-?ii"TK3t L^: 
i'W— fflf£!$L xf;H-xh?y7*Dh^*-h (E 

ep) a?/x^7^^-h (ed &m&2-£xmmLtz 

If^7?f-h (EL) Riftfy?- 
rfD 7 ?hy (GBL) fcfi-&$-£T«»Lfcj<'>"*— 

J&f&Ztltzfft L<%^y* bU'JXb (Photoresis 
t) &i^*-f4'JV-7 (Rework) Ig&tf^^f 
SBftJiST "7 x -^±tc^gtc^fi£$fL7t: 7 * h U i^' 
X b£tfc£'?& 0 yx (Rinse) XatCMf& t><?)T'$> 
4. 

[0002] 

[^*co«ffi] ~miz^temw.<7)mm®mx'iz*mft 
mK&tei±*m#mig.±e>¥i%miztt&*f-y (patt 



(5) 



ftfflW- 1 1-1 0 9 6 5 4 



i>. ^fioj:a^»x v^sfjomi. ±i,zmi^w 
&m±izMt^&.m£&zi-y * h wx v ^m^z^ 

[00 03] zzx\ mm%^ v^y/TMM. * 

tii> y * V v is* Y b ^tt«tt^(6]±$#i& «t o iz file 

*mtemm±lZ77't-?- (primer) ffi 

[0 0 04] *LT, fIIB7* hU^htiflig^ 

S^iOX^yv 1 (Edge) gfcfrlfc £<xg® (Backside) gfrft 
CMffi^ilfc^ * M/y^ r- 'J i'XXgfrjS 

mnZit&tdhlZ^ yyh^-^V? (soft baking) 
fi=LT|irt57* WiSxV*%tW'V'->\iZ&f8.Zik 
[0005] micr>J: o IzBtiSLZiXtzy * V Ui'X 

iztt^z^mfc&mttzizftfewT&m&x. v * >?' 
^htz&xDx.vj-yy-?*'? izmm-r &t\ ±tzti*m 

[0006]-*, ftjf e^i 3 &-iIc^Kx - y J- 

Tm.<nmT&fi,z^&ti<mLLtzi§&i t z\z^ -mzmi* 
mfcmwLUzmnztifzyyt h v=j* v zmz-mttz 
«m^mmm±izy * h u-^'x v- zmmfiZittz 

tyfe^^x - y + y/is^sifff & y v- 9 xn 

(rework process) ZMff't h „ 

[0 0 07] fl&feCfclvcti. ^Oid^r'Jy-^Xg 

Tffisiy * bUiSx h zmz-tztzMzmmztiz *r 5 
ijiv (Chemical) \±w->\,zmi8i.Ztih?(ife<nmz£ 
->xttic?)mmcr>'yijj)v*mmi-x^fz. 
[ooo8] -r mz¥mftmm±i,zBf$.z ttfz 

tt£R£*MR (Metal Film) fcg^fc: LTmrfie&KM 

fim&2ii&amizmft-?& y 7-?iiT'ii7 * t- 
->*x h zm;?&t:Mzm&£tziimiR.v&mt*.m 

Srig^ Ufc * 5 *>V*mm L T 7 * h !✓ i^'x r- SrBfc* 
gT-tiN-yf-yUT-bx- h ^fUfflLT^ * h U->-'X h £ 

[00093 ff->t. sjegt tzim.m&.ir&mikx.m* 

ig&LtzySititVZ&l&mBjmtkcoy * h Ui/'x bf& 

&zi± mm? hz\ktfX'%%^L. km o- y^iv r -t 

hZ.t ifiX% &<!r $#/WZ*f LTS'McO 'J V 

[00 10] &1z, mfecoyxYXyiSxY-mfmiZk 



9, 'JV-J-lSlCftffl^n&y-S^t'JV-^gi 

s sat ^r-g.«oT\ mu^jv-9 jtm<7>mfttf&-m 

lz%->?z. 

[0011]-*, ^^ScOSatiS^O^ftX yf- 
y/Ig*. mte^#:»K^X-y^ (edge) SS^. 

hyyxTM.zmi'rhXoiztcht,^ ^tm^^-^ 

foitz. 

[0012] mmn'y x->n<t)x -y is*?mwi,zm£?& 

y* hl'=sXh£M&-f&tzibt l z. ^i-AOX^yv-'Sf 

tx^vis^mmiziimmtmftfrhz&i/yi-- (th 

inner) SrHltL/i. 

[0013] mZi/yy—t LTcOttfg^^-f £RK 
1=1.. 

[0014] Miev-^^-^^ajstsy =f h Uitx h 
^ t'o< a, \^mkmzmm ZitxmiZit&fiHz x h t 
<r>x-hh, mi.'>>i--v>W7mity*hui;xhzm 

ZLtzlk. ffimzWftLXV^-^mmizMWLKi:^ 

nm£*i-i><?>xb*). m$>m i h* y )izi J {&<^>'i- 

*^$tti.XS, tftCX yf- Vj/X^ifT'^jgtC 

[0015] z tz. ^yi—<^mm^mi. *myx 
tvzmttzmM£®%izi-htztb<7) ! &m?)Vi)ii.x\ 

tcomfmi&x°m'pzix&xiiMtp2i\%^t^o y * 

[00 16] mz, X7y , ;yX(0^C*3^t. 
L. mm&B& < 2>!t r )lzi>1&^i&&l l zii. H9&t)f|aio 

tc0^sii!t«t a ^mi^mmuzm^tLtzy * h 

l^^Xh2lc*tri. 'J vxxg£3£rrLT tf-'J >^ 
(tailing) O dg|3^jS»?$il)t7 * h U-S/'X h -f- 
^3 (photoresist tail) COffiiimgltfmiXh . 
jS^af^'$>4 Otzt^v^-irtctS, 01125.1X012^0 

F20'J ^ISt7t M/y^ YT-9 (photoresi 
st attack) t ^ 0 7 * h- V> isX b&&&mi) < fflx& . 
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i tlk PiT— 0 =r Y V isX V T 9 -y 9 & k" lit 

«.x *mftim<?>wm * «t ? h mm^^wM t 

[0017] 5g£. «f£1x<0^T'*>. v->"7— <D«36 
14A*£> * 9 £ fc « ^ifrktZli *7 x -/ \?)X y '>"#i£ . W 

V-y (flat zone) <DX y yfti£tyyt-*>iet 
SCLfc^ibS. < I<0j:3$rSS>'>'-f-US« (develo 
Ping) f*tOx-VN±c07* hU^htgfftlrf-l.wfc 

t*7 5 v hy-yftfitw7 * h vis* h<om± 9 S#i 

9 let is^^tcfirBH:::? * h i^>'x h£ffi£-t&m 
iz y^- tfggffc LX , ^{i 9 7 * r- u h coffin 

[0 0 1 8] tfcJfeOi'W— t UTtis ilcxf-b-y^" 
'J 3-/R/*Xf;l/X-f;l'7-fef- f- (ECA ; ethylen 
eglycol monoethylether acetate) , N-y-f-zUT-feT— 

r- (n-Ba ; n-butyl acetate) , 7*ntfUy^U3— IV 
ty^f^X- T-^T-fe^— r* (PGMEA ; propyl eneglye 
ol monomethyl ether acetate) S.I/Xf-/W5^-r— r- 

(EL; ethl lactate) & if S *LT V ^ . MIBx^- 
W-V^'J 3-;RyxfJl/X-W-fef- h tN-7'f- 

L/CSttfcS*?-. xfl/y/'ja-y^yxf^ 

t a<T # =5: i: ^ "3 & o „ 
[0019] A@Kll ! ^lt^^m90-5345^-(C{i, HR 
5^Rl-0- (CHR2-CH2-0-) n-Ht^?tl5x- fW^ 

Sircv^. WIE*ltRIH!t#fr^*i(rao-5345*i» A 

|*lc£l>7*hl^X^;gffiW$-Rk£, -ftcb-h. x 
[00 20] Vt-^X. mmitzlvlzyi-hWAhlz 

tti-hvv-fxm^vyAj-fmiz, m®%mm&m 

^i,y-)~-c?>mfttfwmizm^ztir& , o. Lti^y 
i— &mmLxw&W)X'm&&<r)$)h y v-r-jmAV 

[00 2 1] 



*ti«-4«tto#iw vy-i—m^Mi^nmLxmE 

[0022] ^^te^sfWi:. mmzmmm&km 

mimzn m Lx^ftmwLkiz&m.mnBtiim 
mzm&i*<ftjEftmzmft2tifz7 *bv~jxh^m 

%X\ 1-5. ^(cH8*UTH*'r4 i NI*8aM8»ffl 
>> x-^cO 'J y-^^SSrStt-r i k izh h . 

[0023] ^Bj^s^mfoawti. ®«)^j§M5is 
fc »^ixS.t^4tt^* t> i> xmzm- 6 

[0024] 

t, nim 1 IBifeco^ 1 cMWHti. ¥»fleaS*fc«J&'t 
^-^ (Pattern) Sr^^^^^tcSIS^*^ 
iC7tM/yXf (Photoresist) Sr^LT^»x 

m?mftmiiz%£.2ti?>^&bz ± 9 , frtB*«t**«± 

If^J-Xf-y-zrot^*- h (EEP : Ethyl-3-etho 
xy propionate) , 17aS%J 1 jM23ai%OX^P7 ^ 
T-h- (EL : Ethyl lactate) RXS 3 SM% Ji^ 7 
%W#>'7-7'f-a7?b>' (GBL: r-butyro lacton 

e) Sr -^t Sit L3t yi—msSM^mm L T ^ 

■f&mftnm^. is>~f— m8ato£mmLx#jE#mz 
Lxmkvzz,. 

[0025] mm2im<om2co%.m±. mm^yi- 
-mmM^mLX7it M^'x him£2ith&\® 
« . MIS7 irbvisxh &&f&$ titz*m#mffi.z mm 
^mx'hh%^-^ -j^^zu-ir< >7~rzfmk. 
iffio-f 4 yyztifc*m#mwLtizmi>>>i— m 

x htfmz!/>i--i&f$wttz®mztLZ>£o iz-mmf® 

mmWRtk* fiKK^^-y^SrlHllE^-ti-Tfiie^ 

[0026] m%m3%m<r>m3<r)ft.mi, ms.7 ■* *> 
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[0027] lt«JS4fBa«om4<7)%Bfl(±. lufB^^-f 

[0028] »**5£»to*5*>IHW±. mi^yi- 
-fflftWli* 137^1. 9cps«$EfflrtO<W^£:rr 

[0029] »*E6SE*«0»6*>»W±. 

(Pattern) $r JgjjS. ^ -tt" -5. 
m#&ffi±lZ7* bUi/Xb (Photoresist) Sr^fiL 

xn%^v^y?Tm.*mi~th®mt . MiB¥Kx-y 
»a«±c^m?tt3t ^ * h l->** h ^4oss%7 i 7ig2o 

a4%<0X^-;l/-3-X I- ? ^7°0 t**— r- (EEP : Ethy 
1-3-ethoxy propionate) &t/60fifi%7 1 jM80Ji;&%«0 
Xf/l/7^f-h (EL: Ethyl lactate) ZfeSZitX 
mm L fz fflj»ftl£fl ffl LT i&* $ BUB t £ 

UiSxbZ®%X\ 5E£izm£LXM£.X'%Z>. 

[0030] tfmm7im<nf$7cr>ftBmt. mi^y* 
-mf&m*mmLX7* bu : J* b^m^-t^mt, 
I5ie7 * bv*j* btfm&zixtz*mfamw.z®m&&. 

iii/y-j— msm>i<z®MZti& x ? iz-femfflmn-? & 
tmt. tuiaes?-* -v fzm&mtxmzisyi—m 

f&Mb b i>lzy * b\s : Jx b *Vktt&fmt £3nri> 
[00 3 1 3 ffi$.T&sw&<r>%i&<r>3tm±. mtyy+ 

[0032] M**9SEtt<OJS9<0»UHi % im^WSL 
£ft$l>*fi-y (Pattern) fc*fc£tt¥ 
^ffcg&JBc:?* hl^'Xh (Photoresist) £M?liL 
T?Il7fy ^Xg £ ii*7-r !> SPa b fc . Ml B¥gX y 

?-^X*I<y)^B$CS&££ ft J: 9 , fiifB4MS 

Sa%^X^-;U5^T— h (EL: Ethyl lactate) fclO 
m&%7 l imA0£M%<O/fy-7-7'^y 9 b y (GBL : 
r-butyro lactone) TSBsL^^-f-lfi 



[0033] 19*11 1 OlB»com 1 milis 

y-)--mj8.mzmm lx 7 * b\s : Jx b zmz-t &ms 
«±. mi? * b uzsx b&Bi&ztifz*mtemfoz®m 

*im%M£1-*-y7±.lzv-7 : j yf-fhfStVgt. luffi 

[0034] mtm. 1 1 im<r>m 1 1 o^{±, b?ib>- 
y i—m&m&i . onm2 . ocpscoisBfl coftng&^-t h 

[0035] mm 1 2im<r>-m 1 2<r>wm. 

tzMz%mtmm±iz7 t-buvxb zwrnz-tttk. 

y^xs^^^fi^^fL&^^tcj; 0. ffrsaetUR 

±t3^m$tL3t 7* M/ i^^. h Sr70fiS%^jM80fiJI% 
OXf-;U-3-Xr-i7v-7"Of^^-h (EEP) . 17fifi% 
7 1 jM23a4%£0xf-/U7 ?T-b ( EL ) RX/3MA%T] 
wm&%(r>^y7~7^-ay9 by (gbl) 

WIT. fio. SS^tl5Si*l,-C?!4"C&i. 
[0036] If^Ji 1 3tmcn>m 1 3c0^(i;. ^1^^ 

«. I?TIB7 *bU=Jx bt>*B&L2tite*mft&&t:®m 

^mtcn&+*? v7±.\,zu-T<yy-fhm®b. mi 
o-t < yfztLf^mfommtizm^yT-mmia 

Zmtk-t&mgt . HUlB^^»«Lh^7 * M/y^h 
fiJtEok k t fc7 * bu is* b *W3k-?htmt *tth 

[0037] m^m 1 4iB^^is 1 4<?)%pm. m&& 
mmt'mtwkt tdmitmx-h hzb^m^b-th. 
[0038] is^ji i 5tBSi^^ i snmiis.. *mw 

ttRJbfcSBjRSilfcWWtWjewt^-V (Patter 

n) izwmzit&fzMz^msmfi&kizy * buisxb 

(Photoresist) $rM^$^^f*. ^X'xf^/Ig 
*mr-r&fmb . BUiB^mx x ^^XfScOjifi^t;: 

h h $-40fift%Jb^20fflA%cOX^yl-3-x h ^ 
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■/7Dt^^-h (EEP) JW/60SS%7 1 jS80MS%O 
x-^iVvIt—Y (EL) Zm-&Zitxm&Lfi:i<'yi~ 

[0039] tmm 1 6imnm i bnwm. mm 
[0040] if «ir i 7tm<r>m i i amm*. 

attLLfctfjfc^fctfiBllfcttje/** - > ( Pattern ) 

£-£4 /^c^M*£$iiLBe 7*M/y'Xt> ( Ph 
otoresist) J-M^tfJtfc, :§*x ? f-^lSS:* 

ff-r a »» t , Mie^Kx y * ymmomnrnzm. 

Vx h 5r90Sfi%^60afi%cOX^-;l' 7 ? f — b- ( E 

D tiona.%7bm4om&%<7)tf>-?-7 r ?-v"7 7 hy 

(GBL) Sra-^S-^TRJftLfc^^-i— «Wt*SrWfflL 
[0041] W3<Ji 1 8iB®coH 1 8««BB«» mittt 
[0042] ftsftJi 1 9E«C0IS1 9<0SKHli» 

Wfc±lzm&ZtLti4imf&i:ftj£<?>/*?-yizM!&Zit 
<fc % fix ••/f-y^XS-Sr^-rSKI^t. MIE^*x 

v^yrxmwmffmzmiZtih^mzx tute& 

m%<nm-)\^?r3ih7i/TW**-Y (EEP) . 17* 
*Xft£23S*%*>xf-/P9 ? t— h ( EL ) &t>'3SS 

%^M7ma%o*'>-v'-7'f-Q7^ hy <gbd 

$-tf-CWSL«:^>"*— »S**=fiJffltTli>*$*6R 

[0043] |f*«2 0Ea*)SI2 OW*0Hi. firfSv- 
y^-tt)S«J*«ffl Lt7*hUyXh *«J*-t4 gW 

it. may *\-vi;x vmzm.zintz*mw.WBi.z hue 
*rt&5rjtaE?-* y mzu-^i yy-thtmt . fine 

ifmiiyyi—^mzmm^fih x o nz-wmtm 
■thfmt. mm&+\-v-?zmk* j £xmii'yi- 
-mmitti>iz7*hui;xh£mk-fzm8kt:iii 

[0044] ft^JM 2 1 teatoss 2 1 commit. 

[0045] 2tmcr>^2 2<r)&.m*. *mfr 

mWL±.t,ZB!$L$iXt:&m®Z%ffeW<ir-y (Patter 

n) te»*S**fe«k:aa&RlR±te7* hUiSAh 

(Photoresist) SrJMiS-ltfctt, ?Sx 7 fV/Ig 

5r^ffi-4^ifgt. mnmM^ y^yyxncDm^fmiz 



h Ui/X h £40fi4%7b^20ffift%<OX-?-/U-3-x h ? 
^roh^^-r- (EEP) ai/60fifi%Jb^80£fi%cO 
x^/P^r-r- (EL) i^^itXWi^Ltzzyy-r- 

smmzmm Lxmzmt&mit £3r-f 4 ^ t £®g 
[0046] »«iB2 sim<om2 3<n>mm±. me& 

W8M4T/1' 5 x»7 AffitT'£>4 <! t SrS^rfc-T 4 . 
[0047] 2 4ld»C0jfl 2 4 <om»i. ¥z§tt 

a^±fc#j£$*lifcA»flt£*rJ^<*->' (Pattern) 
t=JB*$*4fcAfc:«rlEA»RJitC7 *h\s ; JXh (Ph 
otoresist) ?Sx 7 f y/II^I 

rft^mt. mm-t^. y^y^'iMcomm^z^. 

i^X h ^90afi%^60fiS%OX^-;W 7 ? t— h ( E 

D fcio«fi%^>M4oa»%co^yv-y^-07^fy 

(GBL) ^ffl^SifcaBftLfc^^- ffll««l*PJfflU 

[0048] ft#H 2 5IS®«0SS 2 5 cOfgHflt^ tuie^ 
JS)^(iT/U 5 -V AKT'S>4 -I t fc^i- 1 f 4 . 
[0049] B*JI2 6IB»^2 6^56^4, ^NW*c 

^14* ? [6]±$ix4 J; 3 fcaO^aEM^HRJitr ? << -? 

\-coo %wm^ti&&<mm^T^&&%MMzm 

mZiXtz7*Y\si?X\~ S:70ftfi%71jM80afi% coze 
f;H-Xb?y7oW^-h (EEP) . 17*5%^ 
23mm%C0^)U7 77—b (EL) S.^3MA%J';M7fi 

my^ny?-?^™?? vy (gbd ^^$-^tss 

i-'x h ^iMtRw;^* Lxmm-&®mt ^^t-4 ^ t 
\t^L^^hAmzm-hm^m^^yi—m0SL 
\sisxv*®mx\ k-o. m&zmiLttk. 

^WJT'^4. 

[0050] fS*JS2 7fd®c0^2 7C7)^{4. fiifd'J 

X x^'gP^ (Edge Area) 4fcttStB»* (Back Area) 
T'*>4Clt SrSi , i:-r4. 

[00513 m?m 2 8nmcom 2 s<nwm. mi? 

is hlx->'X hOU yx&mt. 75S*%OXf-/L-3-X 
h ^ yro tr;t*- h , 20tta%OX^7 ^ -f - hB. 
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vm&%<r>#y~? -7-^0^7 h y*m.&z#xmm 

[0052] fi#JI2 9IS«i<om2 9<T>^mt. ^MW 

¥Wftmfo±.t,z®fe(7>^7-y$:mm.-£itZ>tMZ7* 

x^-;U-3-x h ? i/rn tf:**- h ( EEP ) Rt/eoMRX 
BM80mfi%tfOX^7^T— h (EL) £?j|££-t!;Tgi 

mLtzi/y-t—mmnzmm lt >j Lxmsmth 
ft±.cvtmht l zv7h^-*>'i?^-&fmt. mz?*h 
pgt . mzm,±fm<,zx ->xm&&.m*i&z\^7 * i- 

[00 53] 0lS»«0»3 0c7)fSHJ^ 

*a»tt3W*Lt**i& «fc 3 fcSK*»«««±tc7-?-f "7 

* he?) 3 ^wnaimwwstoiBsas-c^K^^k: 

*U> 7 * M-^'X h £90S»%J^60S*%<OX 
?-;U5?-r— h (EL) klOSS%7bM40aft%co*'w 
-/fn7?by (GBL) Zm&ZitT WML ftis yf 

V7V<-*yy-thfmb. mi7* bu : Jxb\,zm 

&*?-y*&f$.-rzfi:it>tzmm-&®f®b . B5ieSS5t 
[0 0 54 3 

[0055] iwNzxtxmto&iMaMmvx. 

* hL->*x hM^^^-ffljSfljKitLTRHJ! 

[0 0 56] <xf;l-7^f-h (EL) ♦tfVV-X^- 
07? h>" (GBL) ?g-^60^>^-*ifi£.^>HMiE^^ 
-Jflfi£^(ixf-;P7^T— h (Ethyl Lactate) 907^6 
0&M%t tf y?—7'^-V y 7 by ( r-Butyro Lac ton 
e) 10^jM40ttft%SrM^LT^0. xf/l-5 
^T" — h^y?-/fo5? hvJa^T^ft^IRO 
ffi^T&#&t<0*<&tR£ixTteffl$#i. VLSH£f8T'li 



0. 2w niTK^lciPjS Lit t <7)#fgffl $ ft* . 
[0057] fljjex^^f — MiT* U^^ffihfe 
Shfe&m (FDA) T£^te£I2^Tk£>-?*:k<7>T\ 31 
4Afp^JDS«Jk LT&ffl+T&O . A*J=»"f *336tt 
jWUISft. SttWBT"?*.* (Mouse) ^<7)Pfl£&Jj- 
iCiSSO^^ScJES^LDSO (mouse) =2.5g/kgSr^L, W 

mmmz x^x -r a* * <?Litx^y-^t $ ft 

«. «r!axf-/U5:?-7 i -K0WlWtt««. *K0.97g/ 
cm3, }#.i±U56 0 C x 3IA;£ (?D-XK*77 (closed c 
up) ^TifflStLT) 52T\ fiSS (25'CT) 2-7c P s (-fe 

[0058] mwyv-rfa 7 7 b yii&immo 

m\t}at>ix. ^#.a^<. mmt Lxiatmrns. 

T\ m&mmX'y-yb (Rat) 'K0>nMSt J rtzXS5Q% 
COS0Efi#LD5O (Rat) =1.5g/kg£^L, &JS&MSISfc 
2S#3 y £ fijfcfcfc -o fcRRSHIfc: ts v ^T AttT'**! 
*a^fcVK6^£*t>*>fcitiii;Sftfc. 4fc. ^ - 
y7-7*fD7; hyiO^aWtt^i. ^JSl.l28g/cm 
3, it^204°C, §IA^( (?D-XK*77 (closed cu 
p) *3^T«LT) 100-C. fiSJK (25-CT) 1.7c P s (Hr 
yf-^TX) T'S)4. 

[0059] tc, mt&n-foyfy— h9fmm%t# 
y^-y^-vy? by2on&%coiu.&Mmc?)mmmm 

te, «^1.052g/cm3. »jai60*C. (^Q-XH 
tj yT- (closed cup) *#C8BeLT) 96^>S98X;. 
X. (25TJT') 2.25cps (-feVf-^TX) T«$<X. ?H 

^^T-*&*«W<05/y^-llUftfttt*<o««j«*fc: 
^610(0^, -T^^. x^-;U7 7 b t ny? 

-/to?? h yco*fsm%mmxiju\&i><otmmz 
tix mm&mz x-?x mw%w>mm%&'» ZG-tz^y 

[00 60] *»;J:ot. xf/l/7?f-h (EL) 
!:*'y?-7'fD7?h>' (GBL) ^afiJtk LT90 : 1 
0 (HM01J1) , 80 : 20 (.mUmz) . 70 : 30 (H^J3) 
&t/60 : 40 ( mmi4 ) X^-IZMS L . y*bWX 

biztti-zmm&m. msmmizm-bn&M.* 
mtg&mztt-f&m&^ x - y ^'b- h 'j yxmrnftcrm 

[006 1] ttz. 7Dtl/^'j3-;K/^f;H 
-X^T-feT^-b (PGMEA) (itlS^l) - ^Uy^V 
rj -;U^e yxf;l/X- -r/K ECA ) ( Jt«E#J2 ) . x^-/U 
y7y—b (EL) <ifc«S^I3) ^m4bCC<£ffl^--S.Ji^. 
aVxf^7?f-h (EL) t*'y7-/f07?b> 

(GBL) ^SfiJfcT95 : ^Zif^Ltz^ (JtlfiffM) tC 
»LTJbJE3«S0!l~4i:H- i firWffiSrSMf Lfc. 

[00 62] 7^ M'^KU**'t4»IWa*. 

^ffle^WALT^ffl-r&it^*T'^^«-S7* M/i; 

X b<?>$> TX^.XX.01A9 (5S01A9 : h=£^ = *;U^ 
V^--'J Sf< y H ) kxA->-t-T-7U-T-f701 
0X5 (MCPR-17010N : tt^MS7tx) t^MLT*^ 
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^i-^ilclyffi?* hPi/XhSr^$SS01A9Srl5.000 
AlC, *LTMCPR-i7010N£l4.000Afc*ix-e*^ffi 
U 150'CT"120&RS]V7 (soft bake) 

SJ^fisfc LTAPC (B:$mJCtt<O*7-VU-790) 

(mtSL : A/scc) 



/kl— fJUT-^T-Y- ( PGMEA ) (JtlfcflJl) . x^-L-V 
/'J 3-;R/Xf ;H-f^7-bf - N ( ECA) (it 
$m2) Bt&JC+lU9?r—h (EL) 80s b #>•?— 1+ 
nyfhy (GBL) 2Qg*i&&l,tz*?ffllz£ Z>is>1— 

mm (mam) izmlx mmm^mmt. -e^ssm 

[0063] 

-BLZf-»i-t&0iLWz*:z>mmmm 









tHRW 2 




7. h(PR) 


SS01A9 


2, 5I2 


4. 376 


4. 642 


MCPR- 
i?0l0N 


7, 829 


9.341 


10. 642 



f)E<«l>t~^-r J: o tz, *%PJUz i & y^- 
yf-ZH-^UT-feT— h (PGMEA) fctt/^^fciS^ 

/wr-fex-h (eca) i«3t>*v*«tttB*^rr4it 

[0 0 64] xf-/l^?f— f- (EL) 

(iXf-/U5?-f- Nt#y7-yfD7^ h> (GBL) 

: A /sec) 



DSAM-20002rf£fflLTl2,250A, 15,000A&l>'20.600A 
COJ?? fc&ft LT . lO(rCT90^V 7h^??« 

trasu ^<7mm^<m>iz^Ltz. 

[0065] 
[*2] 

J- > -jr- Uf&ifo \Z «fc & iS^iiJS 





mm 






SSgpJ 1 


mum* 


j83S6«3 


h(PR) 


DSAM 
-200 


909 


l, 231 


I. 453 


2, 215 


3, 618 



mi<m2>iz*k-t£ o tz. xmiizj: & isy-i—aa. 

Wi^y7-/fD77hy (GBL) crysmomholz 
t tmmz fitz . CitUcJ: 0 , x^/U? 9r—Y ( EL ) 
[0066] S«»JPJK«-t-4»jaiWWfii. 



— *£*ET<OSffi (25'C) ^±>v-iT7=r 

h(»mmi,zi£mzixzwm%m$ib*8.mzj: z^m 

[0067 ] 
[=R3] 
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*r tt m m 


ttm\ i 


fcWfcffl 2 


tMfcfl 3 


GBL 


HI 


1 


-0.31 


-0.18 


-0.0 8 


- 0. 0 8 


2 


-0. b 7 


-0.37 


-0.18 


-0. 1 4 


6 


-2. 4 5 


-1.44 


- 0. 7 V 


-0. 0 7 


2 4 


-10.44 


-5.66 


-4. 3 3 


-0.49 



h >X^-W>-^"y 3— /l^t /If/l/X-f/L-T-tf- b 

Cf£ffl$ftl>xf-;i^:?^-hk;^v-y^U7? V- 

-fe r— b -^7°n tf y ^ U 3 — ;l^e y ^ f-Aoc— ^-JUT 
-tr-r- b Kit*gKfMb&^* ^ - k ififtfrh . #tc s ii 



*«Tll^Ht&2l^lSI^<0^%S (-0.14) #16%ffl«}6 
■*iatJMS&»* (-0.07) tclt^-CtTt>Sv%lt<15:75 

[0068] *^aflt:J:l»^iM'JiH^e*» 

[0069] 
[5S4] 



















2 


-0. 0 2 


-0.03 


-0.0 1 


-0.01 




3 


-"0.0 6 


-0.06 


-0.03 


-0.04 




2 6 


-0.5 9 


-0.43 


-0. 4 3 


-0. 3 9 




5 0 


-1.57 


-1.22 


-1.14 


- 0. 1 0 




1 1 4 


-2. 9 7 


-2. 6 2 


-1.97 


-1.88 



Buie<*4>(^-tJ;3tc, x-?-/U-7?-r-l- ktfw 
* t 20fi*%^lii.|>^(;ti^%l^^-SJS^^ < 

[0070] iSfe#tStt^^tC*tr&fS^tt. 
H^eWS^Sr t - 5. mm - h &&&&H&)Q - r i ng (0 



[007 1 ] J: 6*«»«tffll««lt J: 4 fcfttt 

[ o o 7 2 3 x •/ y t* k i» yx^afs^awE . 

[0073] *«3lfc «fc &«§#I*fll&^;iJMJrBS» 
(liniarity) ^^Tft^T. *7x-v\_h<97 

* h i-coy yxmt Lxmrn-tzmzmmx-hh 

ZbtfWhWztc^tz. 

[00 74] <Xf-;W5?f— h (EL) +Xf/U-3- 
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ih;^rDf^-h (eep) . 4*:<4x^-/U7?-r 

- b (EL) +xf;M-xh^y7'o^*-h (EE 
P) +*>7-/fn7?hy (GBL) M^co->yi— ts. 

hUf/n-xN^yrot**- h Stilts 

-ih; ^TotJt*- h40^3E20afi%5:®^-LT^: 
0»6U fftg*4 1 - 0BM2. OcpsT* £ h COff&m £ tt 
» 6 U . a 4 L < ttl . 37bSl • 9c P sT'*> S t OtfftJH $ 

[00 7 5] «ffc. M4L<«H(fiex^-;^77 : —bi: 

{40. 2/< vldWc^jA Lfc t>*>jWfflfl . 
[00 763 Mex^;P-3-x h ? ^rnm- b 

&«tttf$8£$ix&A>o*:. «trfex^-3-xh^~> 
rot**— htfD«fflWtt»4««afS0.95g/ci3. J# 
£170. rc. 3l4o£ (^D-XK* y7* (closed cup) 
t&i'Cm&LX) 82.rC. f£Jg (25'CT) 1.20cps (-fe 

yf-^rx) Tabs. 

[0077] Si L< (4«ffc14^«iJ£<7)A£3:£ 
ft**«r < »«BS«?&itt6D$-tt-4it«>fc:. MBit*? 7 

[0078] Mfecoi -5 3rx^7 ? r— H4x^-;U- 
3-x h 7 -/7n t**- hco?F B -^!Rjtc*'>-7-y^-o 



10J^M70afi%. If;U-3-Xb^y7oW^-h8 

[ 0 0 7 9 ] M4 L< (4x^/U5 ?f- h207 1 ?M60Sfi 
% . x^/U-3-X I- 7 i/7DW^- h72^»M39ttfi 

[0080] 1*teH*L<ML xf-yl^?-?— h2M!iS 
40fifi%. XfMt— 3-X h 7 y/a f**- I- 74/^5 

[0081] \xr<r>mim%m}femt: mtm$.. wmt 

[008217* K ^ ^ CO^JffiSS . 

ttffl«fc J» A t T ffiffl* & .i t & ? * m^- 
X h^4 J T'DSAM-200S.t>'DPR-20K(C^ LT *%B^tc J; 

HUIE7 * h UiSX h?:12,000A^jM32.000AcoSgffl<O/i: 

5 -cms l . looTbsiircjax^aarc^* < 1 *>90f> 

[0083] 
[?§5] 



(13) 



ftHS^ 1 1-1 0 9 6 5 4 



[&5] 7*bUv J 7.b (DSAM-200) l3*fr-5&->>-J — <»i 
(^^5WP?^ ; lb. OOOA, 77 h^-^ft ; 100*C. 90sec) 





SJSifig (A/s) 






EL : EEP=70 : 30 


1, 126 






HL : EEP=GO : 40 


1. 270 






KL : EEP=50 : 50 


I, 350 


> 


H*6« 14 


EL : GBL : EEP 

60 : 2 : 38 


1, 224 


1 


%mm is 


EL : GBL : EEP 
60 : 5 : 35 


1. 336 


m 


SEiEfll 16 


EL : GBL : EEP 
50 : 5 : 45 


I. 394 . 






FT • GRI * FFP 

40 : 5 : 55 


1. 650 






EL : GBL : EEP 
30 : 5 : 65 


1. 685 






EL : GBL : EEP 
20 : 5 : 75 


1, 690 






EL 


942 




Jt#Mfl 12 


GBL 


;>4, 000 ? 




Jt««« 13 


EHP 


1, 780 ? 




JttftM H 


EGA 


1,989 






EL : GBL=80 : 20 


2, 350 



[00841 
[«6] 



(14) 



WRW 1 1-1 0 9 6 5 4 



(X61 •7*bV-S7.Y (DPR— 2053) Kflf &&is>1— OiS#f>tffi 
: 32. 000 A. V7 h^-f&ft ; HOt;. 90sec) 









mmmm <a/s) 




mm ii 


EL : EBP=70 : 30 


1, 100 




f?)5S#4 12 


EL : ERP=60 : 40 


1, 250 


is 


13 


EL : EEP=50 : 50 


I, 300 


> 
■? 


Kff&M 20 


EL : GBL : EEP 
60 : 10 : 30 


1, 779 


1 

CO 


%mm ib 


EL : GBL : EEP 
60 : 5 : 35 


1, 934 


m 
m 


SljftiOT 16 


EL : GBL : EEP 

50 : 5:45 


2, 006 ! 




£ffi0tl IV 


EL : GBL : EEP 
40 : 5 : 55 


2. 042 




mmm is 


EL : GBL : EEP 
30 : 5 : 65 


2, 079 




5S^J 19 


EL : GBL : EEP 
20 : 5 : 7h 


2, 060 




21 


EL : GBL : EEP 
10: 5 : 8b 


i, 978 




ttJRW 11 


EL 


909 






GBL 


>3. 500 




JfcHSM 13 


EEP 


1. 613 




J:bS&#'J 14 


ECA 


1. 900 




tmm is 


EL : GBL =80 : 20 


2. 004 



-rf-o^i? h y&tXx^u- 3-x h 9 ^rntf** 

-3-x h 7 >-r n hr?j- *- h <o%mtfmw$ & « a t' ? 



[0085] nwft&mjmm. 

tlhn-f- (coater) JtfflLt^i-A^lCyy 
-*--lnil£?£L*:f£. 1. 000^5, OOOrpm^ffiSI^IsiejI 
«5r^-(t:$^*^llie?-li:T^ i-a<OI7 ->"#ifii 

[0086] 



(15) 



1 1-1 0 9 6 5 4 



[H7] 



[&7) US*- «5'>--c-A±T«>»iett (*tt:sec) 





Is] GE i£ i£. (rmiO 




5, 000 


4, 000 


3, 000 


2,000 


1.000 






BL : BEP 
70 : 30 


7 


9 


17 


40 


140 






BL : HEP 
60 : 40 


7 


9 


16 


35 


135 


is 




BL : EEP 
50 : 50 


6 


8 


14 


32 


1 20 


> 


%mm is 


EL : CBL : EEP 
60: 5 : 35 


7 


11 


15 


33 


124 


\ 

CD 




EL : GBL : EEP 
50 : 5 : 45 


7 


11 


17 


36 


133 


@ 




EL : GBL : EEP 
40 : 5 : 55 


7 


12 


20 


3S 


141 






EL : GBL : EHP 
30 : 5 : 65 


7 


11 


20 


38 


144 






EL : GBL : EEP 

20 : 5 : 75 


7 


11 


20 


39 


145 




Jt&M 11 


EL 


6 


6 


14 


31 


120 






GBL 


5a 


71 


131 








\mm 13 


BEP 


6 


9 


17 


35 


138 






ECA 


4 


6 


13 


24 


88 






EL : GBL 
80 : 20 


29 


43 


87 


124 


420 



[0087] :»-)—cr)1&mfflfe2m_ 

[0088] Hufie^>'^-<50tt«(i^>'^-<5C)'«*ftC'£- 

[0089] 
[^8] 



(16) 



»IB¥ 11-10 9 6 5 4 



(3*81 ©ttfi <¥&:cpj, 251CT) 





WiS (cps) 






EL : EKP=70 : 30 


1. 82 






EL : EEP=60 : 40 


1. 75 






EL : EE?=50 : 50 


1. 70 




mum ib 


EL : GBL : EEP 
60 : 5 : 35 


1. 74 | 


1 

CD 




EL : GBI. : KEP 

50 : 5 : 45 


I. 65 


a 


MM 17 


EL : GBL : KEP 
40 : 5 : 55 


1. 50 




HlfrWI 18 


EL : GBI. : KEP 
30 : 5 : 65 


1.48 




*J6W 19 


EL : GBL : KEP 
20 : 5 : 75 


1.40 




ittt« 11 


EL 


2. 38 




tfcttfll 12 


GBL 


1. 77 




fcttfcfll 13 


EEP 


1. 20 




tmm 14 


ECA 


1. 32 




Jtlttffl 15 


EL : GBL — 80 : 20 


2. 25 



[00 90] <¥3£{fcggg!iiffl 7x-A«'J7-?I 



<S±tC 7tM/y^h a*63-frfc»(S10) . ¥»x -y 

*:^i«*iiff-*-*<si2). 
[009 1 ] tdE^x^i^lgjifTii*. 
W9—ls^t&:Z*i*t&lSEtf&& h b (S14) . Huffi 
y f- y^X^tc^^ix^ 7 * hU i** h SrRfc 

£iyt y v-^xtss-a^frts (si6). 
[0092] doidtcy v-^XStciilTSfUr^x 

£S«fr$- h (S20) £ fc T-ff 4 u ^m»#M6««:»a-«- 



(17) 



^PJT 1 1-1 0 9 6 5 4 



[00931 02li#$fcHH<A— m&<?>Bmz «k 6 'J V- 
?Xg£jyfcW(c*L*:Xgll-t\ I23<±£ft£?i3|£ 

[0094] I23£#Ha-f £ t , y * t- U-Jx h 

J> £ y ? 12XK: -7 x -v M l £ L T E5g 

v-y-f-fflfiKife^fit^-r^^^^. yy^- fflyX/HO 
#"3f£ > XVH02: £ 16KISS $ ft* 

0te^r^r-Ai3tcigs$ixT^i»o -Birier-ABcT) 
[0095] H?nes^i6{i u v-^^Siom^ni^ 
#sa#* "i7" {imie^^ie^Tvr^^y^'j 

yr-l4tcjE(a^$-ti-Sll^i-vbSr^-r„ miie 
j'y-y— tlrfe^«f^l60r-A132r^LTii 

X/HOfcftlfrS*!.* J: ? Izffif&ZixT^Z . 
[0096] EBRtfEBfcfMSLT 'J >7-7j<afI£ Hfls 

[0097] 4-f , ^«*«±*3l#eJBC*rLT^* 
- y#i£«ofc*><o Wr. -y f - y /iS^Itf $ ft* . z 

vm, mmn^v+>7T.mnmnmzT-&t>m£.-t 

h <?V n' ? — y^H & h'cT)^ fc i -5 T 7 * hV> y'X V £ 

x-/-\«rei3<0*£?-v v^lZJbfco— r -f y^ 
-t^(S161). 

[0098] $3?V*T, B?ld7 XhlsisX htflMlzm&L 

Ztltz 'J v-?ffl^x w^llcD^ffi±^::|J^Jt^./X7^•lO£ 
tf•LTy^-&^£!fo£^»3&-f•&(sl63),, mriev-y-t— 

ffl^* 5 <**^$iXit'>i->'Nll3& i EIS$n^E^-f--v y 
^12^^5^Jilrtlc<?jh$-ti:T7^ hyy'Xh£yy-h 
-lzmLtztfmizMttLttk(Sl65) . ^-=5r< t t>*MO# 

j-xt, l < <43o&7S6o»wi§Hciiiji5K£^-v y ? 

125:lS5SlHl«£$-ti:-cyy^— 1 1 tfcyy-/— tc«fc 

ft* 7 * by y'x h £ B&fc-f £ (S167) . 
[0 0 99] ZZX\ isyi—Wm&Ztltt 
mfeZ iifcJtffi-f-v y ^ SrlOOrpmmTcOjlJgtcfSjIllIIB 

—t\<7) fflSfiilfi. £ T'+^tw j§ £ ft •& J: ? IC-T & - i: T7 * 
h y y'x h^-&$&mtfiSft?i$j£c9{Eit : &r 

•y ? 1 2*^ r y o - r *sy u t d v - ? ii * &7-f 

&(S169). 

[01003 *»0jc7)iiM^^®tcffiffl L^frie7 * h 



i/^htii ^fflwtcet^$ix?.7*huy'xhio* 

T'CRK-2, CRSS-3. SSOlAmtfMCPR-^OOD^ 

n:tm, $4>^fflwt«*ssii-g>7* hi^y 
x h ff&mitv&m zti&zt ifix't* hzt &vmt •& 

[0101] mi'Jy-rJMco&fi&flzQimL 
fcj^y^- «J*1Wi» 70Sfi%^j^:80ttS%cOX^;U— 
3-xh^y7Dm-h. 17fi*%JVM23fift%^ 
X^U7 ^ r- bSW3ai%JbM7fifi%ox?'y7-7" 
fn?? h y^S-^^-^TSitt^yy^— €fi£ft€rf'J 

roe^^-h, 20fifi%oxf-/^^x-bSi/'5M 
*%<7)^y-7-7"f-c7 9^ h ySril-s-s-^T^jtL^y 

1.0J'jM2.0cpsT"$)^t<O* i ffiffl$^^»L» M^U< 

til. 3^1 . 9cpst-^> & hntmm Ztl& . 

[0102] HUie^y^- «Jft*«flh<0»JISi; L 

T, 40mfi%/^^20fi4%c7)x-f-;l^-3-xh^y7'a 
t:t*-h (EEP : Ethyl -3-ethoxy propionate) Mf 
60a*%^jM80a*%£OX^-;U5^T— h (EL : Ethyl 
lactate) £»^§-£TSift LfcfcOtiHMtil t& 
IC, ft«0»!Bfc L-T90ai:%B^60afi%cr) 
X^-;U^^r— b (EL) fclOfiS%^40fifi%cOXfy 
7-/fo5?hy (GBL: r~ butyro lactone) 

[0103] 047 1 jS06(i2| s :^iOij 

l±t3jgfi|^$ix^7 * h WX b2H,z—fecr>7F&tf 

[0104] |515(i, ^«sfflg21±lC#^cO^^«^ 
®®!^lS* < )tfi ; $^i.^-C*±JIlC*e^25*« 

$ti. mimmmzbizttLxftfe^f-yzBtfL-tZK 
'j7-;ffl^i-A(?)i!iimft. «iEiettK25ui»b 

[0105] 06«i, ^«sS«21±lC^<7)*e^K2 

K27*%M?^. H5ie^SK27^LTl$^N°^-yS: 
Jtm-fhfzMzy* hyy'Xh23*^fli$ix^m, ^« 
x -y ^-y^xSSr jttff L . C^MT^S^M Ufc* 

^zM-r^w-^mo^-^wim^i-. mrtE^JS 

[0106] *«BB(i 7 ^ h yy'x h*J|tJie^5S»StS 



(18) 



»gB¥ 1 1-1 0 9 6 5 4 



[0107] £i±d»&. mii<-v~r-i&f$&to*mm Lfz 

[*91 



Zittztmrnvmizzmm Ltz »j v- 7xswjk*£ 

[01093 *lt. ^f-yzmf&ztt^mftm 
ffi.±.t,zmimt iz i,±&mm zb&lz *±tzik. % o±.mz 

7*h Vis*, b 5rM?R$^tSW5rfi]ffl LT HiTfB'J "7- 

7 h7>/;U (Contact Angle) 4*41.1 7^43.2 JlJg 
TfF«S*H#&^t£<i:->T54.2 tmS^i 1 ) 

[oiioiifc. ^m?mimzmmL.fz3mifm 
>j v-rjLm&wnmizte? * but;* btfm.Ammz 

Wg-t&z b tffL hti. *%W<r>mftTimii7 * bu 
it* b im® L&i b t>Ktz . 

[01113 ^mmxi, u v-?:as<0)£ 

Wife*^ U v-^XSiO^T-C3ff<K=5r»R^2:tf >! k 
#T'£ . 4 ft^co 'J r 7—-7lM<r>j£ff£ *)y*bUiS 
x bcr>mimJltfft±.2ix.KZktf-frfr&. 
[01 123 07i;L *^Bfl^-Hifico»ffiCJ:-5» U -7 
— 7 JLW7yMWlWk<7> 1 J 3^— f\<T)&TM (reworking ra 
te) <7)im$:xk-t77 7X-hZ, 

[oi 133 ^mii^mwmmizm^ti^m^mm 
nzm'fr-f&zttfT'Z. miizm^h-fzi/^ynx 

3feJ; OUHinU U 7-7Xg;WI&fi£;rt&£X^ii^ 

#)2 >■ fc htz -> Tfi!*co >j v- 9 JMt *5&Wco 'J V 
-?XgcD®ffl(Ci£^tt£it&Lft*£S. H?*)*' 
77T'8fl 11 a»#^(0'J 7-^XSSr^ffLt 



^-;ur-fer- r-3rk*<0^ s ^n^fijffl Ltz 'J 

[0 1083 
[*91 



7 Vt&<DV7 
I -?X8 2 



64. 3K 



81. 5K 



L , lEJ3MiMi!}r+& Z k & Z b IZX o T£ 

mm i ft±.ztL&zt-t)Vfrfr&. zzx\ 

coli *7 x -Ai>f, ffin L T «#aWW«£S3 #t 4 4 Tic 

[0114] <*mw.^.<w >xj:m>mm. 
wiz x h *m#mwcomm%m<p . u vxisw-m 

[01153 H8£#S8-r 4 k . *-f¥*W*aWxfc:& 

mztL* 7 * b uis* b t mu^wmfii.<?>m%&tffo 

*4(S30). miVyJ -?-li*mfc&Wi.±l l zW.m£tz 
f l/yf '4 i/jl>-7~<f> (HMDS ; Hexamethylenedisilazan 

e) (nxo%m&<nr7 4-?-*&m~t&zbtfx'% 

[01163 «v^T. m)IST7'f-7-*^ ! P§ttft'>i 
b SrM^p-t h (S32) . * h b<7)o ^miia^ 

b (eep) . \mm%T&2inm.%<r>^)V7 77-~b 

(EL) S.l/3S*%7b^7fia:%c0^yv-y^O7i? b 

> (gbd zm&^xmm.Ltzi'>i--®smi*m ! i 
jX)vzmmLxvyxLxm&zi±&(su). mu : ^ 

y-t-®]S.m±W£ L < «75fifi%tfOXf-;l,-3-x b 
?^7Dtf^-h, 2QM&%CDX.j-?l>7?7—b&V : 

[01173 hTKv-v^- «fi£^«ofte«om©{i- 
40aft%Jb^20fi ft%<0X^-/U-3-x b ^ i/7*o bf^ 



iiiaiff 



■7-^X^5 



51. 4X 



62. 4% 



62. 3X 



62. 3S 



76. 8X 



80. 2% 



85. 2% 



79. 4$ 



$$&imiZ&.mi!inif7X bUi>^ V : MCPR-4000D3 



(19) 



flfWH 1 1 1-1 0 9 6 5 4 



*-b (EEP) &.tf60m&%Jbm80m&%<7)3i^}U7 7 

t-h (el) zm.&Zitxw&Ltzhcozmm-t&zt 
%coxf-/U7^7 i -h (el) t iomm%jb^iom&%co 

i]V-7-y^Uv<7YV (GBL) Sra-^SltTiBfiLfc 

[01183 m^x. sa^i-Aico7tH'^h 

Sfc$fc:<0-fr*:fA, V7K-^y/ (soft baking) -f 
4<S36). IWE7* hUS^MOWJ&H^-^fcJWW- 

3iE^-£KexaftsiMrr&(s38). ss^xsu* 

4»3ta^O^t*«aW3cSett«:0a-t4fc«)<OPEB (P 
ost-Exposure Bake) XS£iS*rt4 (S40). SuieS3t 
HIBfc J: -oX&(k&BU6t:16iZ bVi/Xb Srjg 

tRWfclfc* LT3I<& L (S42) , VOSJtttO*; tfHC 
7* hl^^h£©f^4;>>-K'<.— ^fy?" (Hard Bak 
ing) rtmrHtiZ. 

[0119] tm&tfc.Ztlfcy * h l^S** h^^-yt 
[0 1 20] 

[ ftfflOftMl 3 fiLhKW Lfc J: o tc. i * t -7 

«v ^tt5r*-T-S» i-y-y— Sr?# 4 £ t 4 . 

* «: . «t 4 t ^m^mm^mm. m§.x-&mim 
fmmzffl<&% < mnm-% * >-t—mma*mm lx 
')^-9nmwnx^h. j^c, mmw-fxm 
rw yxTMirm-^yi—mfmRx/mm.^mm 
tx-mttsits z t ffX'%- ^gtt^i6]±$ nzm&tf 
$>4. 

[01213 JilhJ: 0 . **HJ!«IEtt3*ifclWWWfco 
T**'£irS8S*J i VBlEtfm tX'h 4 Z t ti %&miz t 



'J V - 7 ^-txg0-c& I. . 
[021 *«HBtej:4im»*ssaraBftffl'>x--'Nco*fls 
'J v - 9 nm^-m^mm * *-rxm0-c$> 4 . 

[04 1 ^wmxi>^mwmmco^nm(r>-mm.<^ 
mmzmPM-tz tzfrcommmx'h 4 . 

[06] *ffeBBfc «k 4 **««EB«WSr&i6<O5efc:fflK0 

[07] *wn<7>-mm<7)&miz xzov-9 TM<?>m 

¥mtk<r>*7 x-^co^X^cOJt^Sr^-f^ 7T"&4 . 
[08] *«B3tc j; § ^«E^^coSit^O-HJfiW 
^Sr*-tXS0T'ft4. 

[09] v *-j\(,zm^ztifcy * h\sz/xb?)m?m 
mx-wxh t- v y7m^*n&mt,zwmi,tz*mmx' 

[010] 09tO^x-^colBJirffi0T'&4. 

[01 li vx-^icwmzntiy* buisxbcomfr 
mnx-mti h? * bv~jx.br 9 9 ms&imtfjizm 
mLtc¥-mmx'$>&. 

[012101 lc?)'7x-MCO(|!iaifffi0-C*)4. 

10 JX)V 

11 >>X-A 

12 x v 9 

13 r-A 

14 

15 yt7t> 

16 £3#£ 

17 El5g^>yh 
21 

23 7*M/y^h 

25 teitiR 

27 &g)Bi 



[041 



[05] 



[06] 



23 
■21 



3 



YZ2ZZZ2ZZZ7Zi 



23 
■21 



h 



is 
27 

— 20 

— 21 



[121 ] 



S10 







S12 






S14 






$16 






S18 






s?.o 





[03] 



13 



10 




11 



16 



17 
J5 



(20) 












S161 






S163 






S165 






S167 






S169 

t X 









i^ig^ 1 1-1 0 9 6 5 4 



[08] 



S30 









i ^ 






S34 






S36 










S38 






S40 


PEBX^ 




S42 






S44. 





II 1 ] 




[09] 



[010] 




II 2] 



(2 1) 



ftmW* 1 1-1 0 9 6 5 4 



[07] 



100 



120000 




~7£8 1/1* 7/30 8/1 8/5 B/9 8/13 8/17 8/il 6/S5 B/?9 9/? 9/6 9/10 9/14 9/18 9/22 9/26 9/50 



